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LLNL Input 

A model of the 28-inch, laboratory mill at Alcoa Technical Center was constructed, and a 
preliminary calculation run using an estimated initial ingot size and pass schedule to 
assess the computational requirements for the simulations and to develop a procedure for 
adjusting the mill configuration and model boundary conditions between passes. The 
simulation was run through three passes, and the mechanical and contact thermal 
boundary conditions appear to be working appropriately. The figure shown below is a 
contour plot of the thermal field after three passes. 

A summer student at LLNL studied the effects of the spatial discretization on the 
accuracy of the thermal contact solution. The results of this work provide a guide for 
selecting the proper element size to give a desired level of accuracy for the thermal 
solution. The mesh in the figure below is too coarse to guarantee that the transient 
temperature field is accurate to within 10 degrees. Additional mesh refinement is needed. 
In anticipation of this, it was confirmed that this calculation would run effectively in 
parallel on the Compaq cluster at LLNL. 

This work was performed under the auspices of the U.S. Department of Ehergy 
by the University of California, Lawrence Livermore National Labortory mckz 
-tract No. W-7405-lbg-48. 
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heme were received 
to account for the correct ingot size. Some aspects of 

the thermal treatment need further development. These include accounting for the inter- 
pass delay on heat conduction within the: roll and incorpOrating film coefficient boundary 
conditions consistent with natural convection to the air and the coolantflubricant sprayed 

film coefficients will be obtainad from Alcoa. 

The constitutive property of an alumbum alloy xxx series has been 
using the hot tensile testing fixture conducted at the D e f d o n  Simulato 
Technical Center. 



The constitutive equation of this alloy was formatted in a hyperbolic sine type equation in 
terms of temperature, strain rate, and flow stress. Four material constants were 
determined. 

The boundary and initial conditions of hot rolling process were quantified from 
experiments conducted at the 28” hot mill at Alcoa Technical Center. These conditions 
would include roll geometry, roll speed, initial roll temperature, slab geometry, and initial 
slab temperature. A rolling schedule of the alloy mentioned above was established for 
rolling experiments and for numerical simulation purpose. 

Characterize hot rolling process: boundary and initial conditions (protected CRADA 
information) 

Note: 
1. Alcoa proprietary data means the data was developed by Alcoa before this 

CRADA activity started 
2. Protected CRADA information means Alcoa data was produced in performance 

of this CRADA project. This data can not be released for 5 years 
3. All data generated by LLNL under this CRADA project is restricted under the 

rules governed by “Protected CRADA Data” 
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